Recently it has been shown that there are chaotic attractors whose basins are such that every point in the attractor's basin has pieces of another attractor's basin arbitrarily nearby (the basin is "riddled" with holes In order to illustrate the above, we refer to an example. In particular, we consider the motion of a point particle of unit mass moving in a two-dimensional potential V(z, y) subject to dynamic friction (coefficient v) and sinusoidal forcing, dr/dt2 = vdr/dt -V'V + -fp sin(cut)xp, where V(x, y) = (1 -x ) + (z+ x) y2, xp is a unit vector in the x direction and v, fp, w, and x are parameters.
Recently it has been shown [1, 2] that chaotic systems with a simple, very common type of symmetry can display a striking new kind of behavior. In particular, these systems may have an attractor whose basin of attraction is such that every point in the basin has pieces of another attractor s basin arbitrarily nearby [3] . That is, if rp is any point in the first attractor's basin, then the phase space ball of radius e centered at ro has a nonzero frac-. tion of its volume lying in a another attractor's basin, and this is so no matter how small e is. Thus there is always a positive probability that an arbitrarily small uncertainty in ro will put the initial condition in another attractor s basin [4] . We say that the first basin is riddled by the second basin.
This paper reports quantitative theoretical results [5] for riddled basins and compares these results with numerical experiments on a simple mechanical system [2] . The theoretical results apply near the critical point where a riddled basin G.rst appears as a system parameter is varied. In this parameter regime the behavior becomes universal [6] [6] . In what follows we quote two predictions from Ref. [6] and then compare them with numerical experiments.
Measure of the basins. -Say we draw a horizontal line at y(0) = yo = const in Fig. 2 [6) to scale as P,~yo~", where the exponent il is given by rt = fhgf/D Thus, as the distance to the invariant manifold M becomes smaller, the fraction of the initial conditions in the basin of A approaches 1. Nevertheless, at any small nonzero distance (~yo~) 0), there is always some positive fraction in the~y~= oo basin. Thus there are pieces of the~y~= oo basin that are arbitrarily close to the attractor [3] in y = dy/dt = 0. Hence, if noise is added to motion on the noiseless attractor, there is the possibility that the orbit is perturbed to one that goes to~y~= oo. Thus arbitrarily small noise destroys the noiseless attractor. However, if the noise is small, it typically takes a very long time to see this [6] . ask, what is the probability that these two points are in difFerent basins (one in the~y [ = oo basin and the other in the basin of the y = dy/dt = 0 attractor)? We denote this probability (p) and define the uncertainty exponent P by the small e scaling of (p): (p) e&. We can think of (p) as the probability of making an error if we attempt to predict which basin (x(0), y(0)) is in when x(0) has a measurement uncertainty c. The result of Ref. [6] for P is P = h,~/ 4Dh)~(, Fig. 3(b) . Thus the predicted P yields a decrease of (p) by about 15% for e decreasing from 10 to 10 . Given the scatter evident in Fig. 3(b) and the small value of P, we do not regard the discrepancy between the fitted and theoretical results as significant. The striking point, evident for both the prediction and the fit, is that the decrease in (p) is of the order of only tens of percent when~decreases by 8 orders of magnitude. Thus a vast improvement in the accuracy of initial conditions does surprisingly little as far as reducing the uncertainty in determining which attractor is ultimately approached.
To illustrate the origin of Eqs. (4) and (5) of the map, we see that y~2y with probability o. , and y~y/2 with the probability 1 -o.. Let z = log&(1/y).
We now have a random walk in z in which a unit step to the right (left) has probability 1 -a (probability cr;). The fraction P, of the line segment is now given by the solution to the following standard problem: Starting at zo = logz(1/yo), what is the probability that the random walker ever reaches z = 0 (corresponding to y = 1)? For small h~(i.e., 1/2 -cr, ) 0 small), this probability is proportional to yz with r? given by Eq. (4), and D the diffusion coefficient of the random walk. This model can also be used [6] to obtain Eq. (5). We argue in Ref. [6] that Eqs. (4) and (5) are universal near the transition, and this is consistent with our numerical results (Fig. 3) for the ordinary differential equation system (1). 
